Introduction
There are a number of reports of an association between malignant disease, especially of the reticulosis group, and the nephrotic syndrome. Hodgkin's disease has been most often described in this connexion, but there have been four documented cases in which chronic lymphocytic leukaemia was associated with the nephrotic syndrome (Scott, 1957; Leonard, 1957; Brodovsky et al., 1968) . We present two further patients with this association, in each of whom deposits were shown in renal glomerular basement membranes in a distribution consistent with immune-complex glomerulonephritis.
Case 1
This patient was well until April 1972 when at the age of 63 he had a cerebrovascular accident which left him with a mild left hemiparesis. He was hypertensive (blood pressure 220/120 mm Hg), and treatment with methyldopa was begun. One week before the cerebrovascular accident he had developed mild bilateral ankle oedema, which became nore pronounced over the following months, and during this period he also noticed internittent oedena of the left arm. He was admitted for investigation in September 1972 with gross oedema of both lower and upper limbs. Enlarged rubbery lymph nodes were found in the axillae and groins and the spleen was palable. His iblood pressue was 220/100 mm Hg and there was a mild left hemiparesis.
Investigation showed that he had chronic lymphocytic leukaemia with a total white cell count of 87,000/mm3 (91% lymphocytes). A bone marrow aspirate and a right axillary lymph node biopsy showed histological features characteristic of chronic lymphocytic leukaemia. His total plasma protein was 4-3 g/100 ml with a low albumin concentration (2-2 g/ 100 ml), and the urine contained 5 g protein/24 hr (non-selective proteinuria). Serum cholesterol was 230 mg/ 100 ml, and plasma creatinine was raised at 2-34 mg/ 100 ml. Plasma-protein electrophoresis showed marked reduction of y-globulin, and individual immunoglobulin concentrations were all low (IgG 500 mg/ 100 ml; IgA 25 mg/ 100 ml; IgM 20 mg/100 ml). There was no evidence of myeloma. , 1966; Hirsch et al., 1969; Branca et al., 1971; Mellors et al., 1971 ). In three previously described cases of Hodgkin's disease associated with the nephrotic syndrome renal biopsy showed evidence of deposition of complexes. In one of these electron microscopy showed electron-dense deposits on the epithelial aspect of glomerular capillary basement membranes, and immunofluorescence microscopy showed the presence of IgG and C3 in these deposits (Froom et al., 1972) . One of the other cases was a child with Hodgkin's disease in whom deposits of IgG, IgM, C3, and C4 were present in the glomeruli, and a renal biopsy specimen from the third patient in this group showed glomerular deposits of fibrin, IgM, C3, and C4 (Hyman et al., 1973) . A child with Burkitt's lymphoma and the nephrotic syndrome has been described in wihom a renal biopsy showed glomerular deposits of IgG, IgM, C3, C4, and fibrin (Hyman et al., 1973) , and a patient with nephrotic syndrome and squamous carcinoma of the bronchus has been reported in whom immane complex glomerulonephritis was present (Lewis et al., 1971; Loughridge and Lewis, 1971) . In this latter case IgG and IgM eluted from glomeruli obtained at necropsy reacted specifically with the surface membranes of the bronchial tumour cells.
The cases reported here are the first recorded patients in whom the nephrotic syndrome associated with chronic lymphocytic leukaemia has been shown to be related to the presence of discrete glomerular basement deposits and a pattern of fluorescence suggesting that these deposits contain C3 and immunoglobulins. There was no direct evidence of immune-complex glomerulonephritis but the demonstration of C3 and immunoglobulins in a discrete distribution on the glomerular basement membrane is consistent with the presence of immune complexes. The kidneys in the two cases described by Scott (1957) were examined at necropsy; one patient had renal amyloid, and the kidneys in the other case contained a lymphocytic infiltrate with some hyaline change in the glomeruli. The patient described by Leonard (1957) was found to have real amyloid and "cystic disease" in one kidney at necropsy while the other kidney was absent. Brodovsky et al. (1968) described a patient with chronic lymphocytic leukaemia and the nephrotic syndrome in whom a renal biopsy showed diffuse thickening of the glomerular basement membrane with focal areas of glomerulosclerosis. Low circulating immunoglobulin levels were recorded in this patient. Treatment of this patient with chlorambucil led to shrinkage of enlarged lymph nodes, improvement in blood picture, and diminution of proteinuria. There was no significant change in the degree of proteinuria in our case 1 during chlorambucil therapy though the white cell count return virtually to normal on this treatment. The normal subjects were of a similar age range, in good health, and not receiving drug therapy of any kind and comprised nurses, technicians, and doctors whose informed consent was obtained. The investigation was approved by the hospital ethical committee.
The study was placebo controlled, double blind, and randomized. A period of 48 hours was allowed between treatments for fluid balance to be restored. No restrictions were placed on fluid intake during the study and the subjects were allowed normal breakfast at 07.15 hours. Treatments were administered at 08.00 hours after emptying the bladder, and urine collections were subsequently made at hourly intervals for six hours after oral frusemide (20 mg and 40 mg) and every 15 minutes for 105 minutes after intravenous administration of the drug (20 mg). The diuretic response was complete by the end of these periods in all subjects. The volume of each urine collection was measured and the difference between the urine volumes in the patients and normal subjects analysed by Student's t test. 
